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QUARRY ACCIDENTS IN THE UNITED STATES DURING 
THE CALENDAR YEAR 1913. 


Compiled by ALBert H. Fay. 


INTRODUCTION. 


It is gratifying that there was a reduction of about 14 per cent in 
the number of fatalities in quarries in 1913 as compared with such 
deathsin 1912. According to reports received by the Bureau of Mines 
and presented in this paper, the number of men killed in and about the 
quarries in the United States during 1913 was 183. Compared with 
the fatalities reported for 1912, which totaled 213, there was a decrease 
of 30, or 14 per cent. The number of men employed in the quarry 
industry during 1913 was 106,278, as compared with 113,105 in 1912 
and 110,954 in 1911. The fatality rate for 1913 was 1.72 per 1,000 
men employed, as compared with 1.88 during 1912 and 1.69 during 
1911. 

The figures for the number of men employed are summarized in the 
following tabulation: 


Number of men employed and days’ work performed at all quarries in the United States. 


Number of men employed. | 


a Total 
Year. — shifts 
Inside. | Outside. | Total. 
1911....... Unteinava dtd de eee dre nns Np ati aealanns t7zeoe yaeeg st 79, 879 31,075 | 110,954 | 25,325,094 
Ooi tstcscctass Gooseveras se hressmeade cee sce deven yen Seseaess 75, 962 37,143 113,105 | 28,151,043 


1) Ee eer eer eee eer ter eee eer err te tee eee ee 75, 387 30,891 | 106,278 | 26, 142, 237 


Although the number of men employed in 1913 was less than in 
1911 or 1912, yet, when compared on the basis of day’s labor per- 
formed, it will be noted that the number employed in 1913 exceeds 
1911 by more than 800,000 days’ labor. The number of days worked 
per man in 1913 was 246, as compared with 249 in 1912 or 228 in 
1911. 

The total number of men employed in or about the coal mines in the 
United States in 1913 was 747,644, and of this number 2,785 were 
killed, or 3.73 per 1,000 employed. In 1913 the metal mines 
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employed 193,088 men, of whom 683 were killed, or 3.54 per 1,000 
men employed. 

In the coal mines the fatalities due to falls of roof, wall rock, or 
coal (Table 31) were, in 1913, 45.38 percent of all fatalities. Although 
quarry work is performed in the open, yet falls of rock or overburden 
caused 20.76 per cent of the fatalities reported for 1913. The per- 
centage of fatalities in metal mines in 1913 due to this cause was 36.16. 
The principal hazards of quarrying appear to be about equally divided 
as follows: Explosives, falls of quarry material, and haulage. Acci- 
dents from these three causes represent nearly two-thirds of all 
fatalities. 

In France (Table 37) the fatality rate from quarry accidents is 
seldom more than 1 per 1,000 men employed, and in 1912 was only 
0.91. In Great Britain (Table 38) for the 10 years 1895 to 19(4 the 
rate was 1.09 per 1,000 men employed, and in 1913 was 1.05. The 
higher fatality rate in the quarries of the United States probably 
results from less stringent regulation and less systematic inspection. 
The workers have ample light and air and are not exposed to the risk 
of roof falls; hence the fatality rate should be lower than in under- 
ground mining for coal or metals. Yet the fatality rate in open quar- 
ries in the United States is even higher than in many of the coal or 
metal mines of foreign countries. 
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PUBLICATION OF ACCIDENT STATISTICS. 


In publishing the figures contained in this report the Federal 
Bureau of Mines has no intention of encroaching on the field covered 
by the annual or biennial reports of the State mine inspectors or 
mining departments. It is hoped, however, that the distribution of 
the data contained herein will help to establish a uniform basis for 
recording and reporting quarry accidents, the number of men em- 
ployed, and the number of days’ work performed. By all of the sta- 
tistics being thus placed on the same basis, the making of comparisons 
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between different kinds of quarries or between quarries in different 
States, and the drawing of conclusions will be rendered much easier. 

The plan that, it is believed, will yield best results in procuring 
satisfactory data is that of cooperation between the Bureau of Mines 
and the inspectors or other appropriate representatives of the States. 
This plan will also have the merit of avoiding duplication of labor 
and expense and will insure satisfactory results at minimum cost to 
both the Federal Government and the several States. Attention is 
called to the fact that many States have no system of quarry inspec- 
tion and there is a lack of uniformity in the reports issued by the 
States that have inspectors. Moreover, the fiscal years of the States 
are not uniform; some end in June, others in September or October, 
and still others conform to the calendar year. 

The Bureau of Mines will be glad to receive suggestions from State 
inspectors and other persons interested in quarrying as to the form 
in which statistical data can be presented most effectively and as to 
methods of making such data of most use to the quarry industry. 


SCOPE OF STATISTICS. 


The tables giving the accidents in the quarries in the United States 
for the calendar year 1913 have been compiled by the Bureau of 
Mines from reports received directly from the operators (except in 
New York) and represent all stages of the industry. In the collec- 
tion of the statistics the effort was made to obtain returns from all 
quarries, without regard to their size or the number of men employed. 

Although the Bureau of Mines is authorized to collect data relating 
to accidents at mines and quarries, there is no Federal law compelling 
operators to render such reports. The reports received from opera- 
tors are voluntary responses to the bureau’s requests for this infor- 
mation. The majority of these requests were answered cheerfully 
and immediately. The statistics herein tabulated represent 2,941 
operators who actually worked their quarries during the year. As 
far as can be ascertained all of the large companies made out detailed 
reports, so that, measured by production, the statistics are thoroughly 
representative of the industry. 

Many of the answers received indicate that one reason why some 
operators did not reply was that their quarries were small, and that 
as no accidents occurred a reply was not deemed necessary. It is 
hoped that every operator, whether his quarry is large or small and 
whether an accident occurred or not, will consider his property 
worthy of a report for the past year. The true accident ratio can 
be obtained only when all reports rendered give the number of men 
employed as well as the number of days worked. 


8 QUARRY ACCIDENTS DURING 1913. 


SERIOUS AND SLIGHT INJURIES. 


What constitutes an accident is a question that is of fundamental 
importance in the collection of casualty statistics, but different 
answers are given by different quarrying, mining, and other com- 
panies, as well as by the laws of different States. One operator or 
State may require a detailed report of any injury that delays the 
worker or that draws blood; another may not consider an accident 
worthy of record that does not come to the attention of the foreman 
or shift boss. 

Many companies have so increased the list of reportable accidents 
that their statistics seem to show a far greater proportion of men 
injured now than in the past. However, it is desirable that every 
company have a record of any accident that may result in a serious 
injury for which compensation may be claimed, so that every case 
can be traced to its origin and full details will be available. 

The distinction made in this paper between a serious and a slight 
injury is entirely arbitrary, but as such a distinction had to be made, 
the bureau defined a serious injury as one that would disable a man 
enough to keep him from duty 20 days or more. Among such injuries 
are broken arms and legs, loss of an eye, and severe cuts or bruises. 
Injuries classified as slight were those involving a loss of time of not 
less than 1 day nor more than 19 days. In this elass may be placed 
such injuries as cuts, sprains, mashed fingers, bruises, dirt in eye, slight 
burns, effect of powder smoke, etc. Of course any slight injury may 
become infected and thus result in a serious injury as defined above. 

The practice of State inspection departments varies widely. One 
State may require reports of fatal and serious injuries only, but 
without defining a ‘‘serious injury,’’ and require no reports of slight 
injuries. One State may require reports of all fatalities and of all 
injuries incapacitating an employee for one week; another may 
specify the reporting of accidents that cause disabilities ranging from 
1 to 14 days. Thus one State may report, perhaps, only 25 per cent 
as many injuries as some other State which actually has fewer men 
engaged in quarrying and mining, and an inference based on the fig- 
ures published by the two States that quarrying is much safer in the 
former State than in the latter would be utterly wrong. The major 
difference is largely a matter of recording and reporting the serious 
and slight injuries. The quarrying risk or hazard in one State does 
not vary greatly from that in any other, provided the same tonnage 
of material is handled and an equal number of men is employed. 


VALUE OF QUARRY PRODUCTS. 


Tables 33 and 34, compiled from statistics published by the 
United States Geological Survey, are printed to show the magnitude 
of the quarrying industry in the United States. 
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QUARRY ACCIDENT STATISTICS, BY STATES. 


A compilation of the quarry accident statistics, by States, is 
given in Tables 3, 4, 5, and 6. These tables contain figures from 
the combined reports of 2,941 operators. The total number of men 
employed was 106,278, of whom 75,387 were employed in the quarries 
and 30,891 outside of the quarries. The totals for fatalities, serious 
injuries, and slight injuries due to accidents reported are as follows: 
Deaths, 183, or 1.72 per 1,000 men employed; serious injuries, 
1,092, or 10.28 per 1,000; slight injuries, 6,647, or 62.55 per 1,000 
men employed. 


DETAILED TABULATION OF ACCIDENTS. 


The quarries are classified according to the rock quarried, as 
follows: Cement rock, granite, limestone, marble, sandstone and 
bluestone, slate, and trap rock. The tables show the number of 
persons killed, seriously injured, and slightly injured, the number 
of operators reporting, the number of men employed both in and 
out of the quarries, the days’ labor performed, and the rates of deaths 
and injuries per 1,000 men employed. 

A summary of the more important figures for all quarries in the 
United States during the years 1912 and 1913 is given in Table 1. 
The causes of the accidents, and the percentage of accidents 
due to any one cause, are given in detail in Table 2. Wherever 
possible, comparative figures for 1911 and 1912 are given with the 
tables for 1913. 

GRANITE QUARRIES. 


The figures for granite quarries, by States, given in Tables 7, 8, 9, 
and 10 are compiled from reports of 495 operators, employing 17,717 
men, of whom 11,575 were employed in the quarries and 6,142 out- 
side of the quarries. The totals of deaths and injuries due to acci- 
dents reported are as follows: Deaths, 21, or 1.19 per 1,000 men 
employed; serious injuries, 147, or 8.30 per 1,000; and slight inju- 
ries, 847, or 47.81 per 1,000. 


LIMESTONE QUARRIES. 


The figures for limestone quarries, by States, given in Tables 11, 
12, 18, and 14 are compiled from the reports of 1,575 operators, 
employing 53,989 men, of whom 39,121 were employed in the quar- 
ries and 14,868 outside of the quarries. It will be noted from Table 11 
that although the total number employed is slightly less than in 
the two years previous, yet the total shifts are 857,239 more than 
in 1911. The averages for the number of days worked in 1911, 
1912, and 1913 are 224, 246, and 243. The totals of deaths and 
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injuries due to accidents reported are as follows: Deaths, 93, or 
1.72 per 1,000 men employed; serious injuries, 524, or 9.71 per 
1,000; and slight injuries, 3,364, or 62.31 per 1,000. 


SANDSTONE (INCLUDING BLUESTONE) QUARRIES. 


The figures for sandstone quarries, by States, given in Tables 
15, 16, 17, and 18 are compiled from reports of 422 operators, employ- 
ing 9,003 men, of whom 7,037 were employed in the quarries and 
1,966 outside of the quarries. The totals of deaths and injuries 
due to accidents reported are as follows: Deaths, 9, or 1 per 1,000 
men employed; serious injuries, 58, or 6.44 per 1,000; and slight 
injuries, 450, or 49.98 per 1,000. 


CEMENT ROCK. 


The cement-rock quarries (Table 23) are represented by 84 oper- 
ators, who employed 7,227 men during 1913. The totals of deaths 
and injuries due to accidents reported are as follows: Deaths, 21, or 
2.91 per 1,000 men employed; serious injuries, 207, or 28.64 per 1,000, 
and slight injuries, 1,256, or 173.79 per 1,000 (Tables 1 and 2). The 
high ratio of injuries in the cement-rock quarries as compared with 
other quarries is probably due to many cement quarries being oper- 
ated by large corporations that keep better records of serious and 
slight injuries and render more detailed reports. Many small quarries 
keep no record of serious and slight injuries; hence the seemingly low 
ratio of nonfatal accidents in quarries other than cement rock and 
limestone. It must also be taken into consideration that the men 
in this part of the quarry industry worked 292 days, or about 50 days 
more than in the granite, limestone, or sandstone quarries. It is also 
possible that a few mill accidents have been included, although every 
effort has been made to eliminate them. 


CAUSES AND DISTRIBUTION OF ACCIDENTS. 


In Tables 24, 25, and 26 are given the percentages of deaths and 
injuries due to causes in each class of quarries and for all the quarries 
combined. The totals for all quarries for 1911 and 1912 are given 
in a parallel column for comparison. It will be noted, for instance, 
that in granite quarries 28.57 per cent of the deaths, 14.29 per cent . 
of the serious injuries, and 10.86 per cent of the slight injuries were 
due to falls of rock or quarry material. A similar comparison may 
be made for any class of quarries for any one of the 24 causes enu- 
merated. These tables also show that 60 per cent of the deaths in 
and about the quarries is due to the following three causes in the 
order named: Explosives, falls or slides of quarry material and over- 
burden, and haulage. 
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In Table 27 are given the fatality and injury rates per 1,000 men 
employed, by causes, for each class of quarries and for all the quar- 
ries combined. 


FATALITY AND INJURY RATIOS COMPARED ON BASIS OF YEAR 
OF 300 WORKING DAYS. 


The tables in this report show wide differences in the number of 
days the quarries were operated during the year. Therefore the 
actual time of operation should be taken into account in considering 
accident ratios. It is evident that if a group of men in one State— 
Texas, for example (Table 3)—works only 237 days during the year, 
and a similar group in another State—as Iowa—works 306 days in the 
same industry, the hazard is not equal, and the fatality rates of 0.83 
for Texas and 0.86 for Iowa are not fairly comparable, and to make 
them comparable they must have a common denominator in the num- 
ber of days worked. 

As a quarry can be operated only about 300 days in a year, if 
Sundays, holidays, and a few days for repairs be excluded, a 300-day 
year has been used in comparing the accident rates in the various 
States in Table 28. The average number of days that quarries 
worked during the year ranged from 117 in Oregon to 306 in Iowa, 
the average for the United States being 246. Table 28 shows that on 
the equal-time basis (300 days) the Texas rate rises to 1.04 and the 
Iowa rate declines to 0.84, so that if the total time of exposure to 
risk be taken into consideration the difference between the two States 
is increased. 


QUARRY AND MINE ACCIDENTS COMPARED. 


Table 29 shows the number of men employed and number killed 
in the quarries and in the coal and metal mines of the United States, 
with the fatality rate based on the actual number employed and the 
time worked. It also compares these industries on the equal 300-day 
basis, which is the better basis of comparison. 

Table 31 shows the percentage of fatalities in these industries 
classified by principal causes producing death. 


ACCIDENTS DUE TO EXPLOSIVES. 


It will be noted from Table 31 that the number of fatalities due to 
the use of explosives in quarries varies from 22 to 26 per cent of the 
total, or that it is about six times as great as in coal mines, or twice as 
large as in metal mines. As quarries are operated in the open and 
the larger part of the work is done during daylight, it would seem 
that the comparative number of fatalities due to the use of explosives 
could be greatly reduced. The figures of Table 37 indicate that in 
the quarries of France only 10 per cent of the fatalities is due to 
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explosives. In the coal-mining industry and in many of the larger 
metal mines the handling of explosives is usually delegated to only 
a few men, the promiscuous handling of explosives being prohibited. 

In all quarries employing, say, 10 men, 1 experienced man should 
be delegated to handle all explosives and to do all the loading and 
firing. When each driller loads and fires his shots there is the possi- 
bility of other workers being near who may fail to hear or heed the 
warning. Sometimes the man who fires the shot may fail to give any 
warning whatever. If all of the firing is under the direction of one 
man much confusion and misunderstanding will be eliminated. Fur- 
thermore, whenever practicable, all blasting should be done at a cer- 
tain houreach day. Under such practice the men soon become accus- 
tomed to the established routine and are on their guard. Danger 
signals should be placed in conspicuous places wherever explosives 
are used or stored. 


PRECAUTIONS TO BE TAKEN WITH EXPLOSIVES. 


The following precautions, adapted from Miners’ Circular 7% to 
suit quarry conditions, are given for the purpose of calling attention 
to some of the principal dangers in handling explosives: 

Never open a metal keg of powder with a pick or metal object. Use 
the opening provided by the manufacturer of the keg. 

Never return to a shot that has failed to explode until at least 10 
minutes after lighting it, if squibs were used, or 12 hours after light- 
ing if fuse was used. When shots are fired electrically be sure that 
all wires are disconnected from the battery, and wait at least 5 min- 
utes before returning to the face. 

Never allow powder or other explosive to remain exposed. Keep it 
in a well-locked box at least 100 feet from the working face and in 
an unfrequented place. 

Never go nearer than 5 feet to a powder box or powder when smoking. 

Never allow the point of the drill to become dull or to become of 
less than the standard gage, so that a drill hole may be made with it 
into which the cartridge may always be pushed freely. 

Never withdraw a shot that has missed fire. Drill a fresh hole at 
least 2 feet from it but parallel to the old hole and fire this new hole. 
After the shot a careful search should be made for the unexploded 
charge to prevent its being struck by a pick and perhaps causing an 
explosion. 

Never use iron or steel tampers or needles. Have at least 6 inches of 
hard-drawn copper on the tamping end of the bar or, better still, use 
a hardwood tamping stick. The needle should be made entirely of 
hard-drawn copper. 


a Rutledge, J. J., The use and misuse of explosives in coal mining: Miners’ Circular 7, Bureau of 
Mines, 1913, pp. 32-33, 
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Never tamp shots with an iron or steel scraper, and do not push a 
cartridge into the drill hole with the scraper. The scraper rod 
should be tipped with at least 6 inches of brass or copper on the 
scraping end. 

Never take more than one day’s supply of explosives into the 
quarry at one time. 

Never leave explosives in the quarry overnight. 

Never attempt to use frozen dynamite. 

Never crimp a “‘cap’’ with the teeth. This practice is dangerous. 
Use the crimper. 


QUARRY ACCIDENTS IN FOREIGN COUNTRIES. 


Tables 35 to 39 contain data concerning the number employed, 
number killed, etc., in the quarries of Algeria, Belgium, France, 
Great Britain, and Italy. These tables are given to show the low 
fatality rate in those countries. In Algeria the industry is com- 


paratively small, but the fatality rate is higher than in any of the 
other countries named. 


TABULATED STATISTICS. 


The tables of statistics for quarry accidents in the United States 
during the calendar year 1913 follow. 
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TasLe 28.— Number of men killed or injured per 1,000 employed in and about all 
wn the United States during the calendar year 1913, based on the actual average number 
5 sg worked, compared with similar data based on a year of 300 working 
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Oklahoma. . 
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Number seriously | Number slight] 
Number killed 000 
jured 1,000 rl 
tumber | 00 employed | gipteyad | employed: 
of days 
worked, 
1913. Asre- | On300-} Asre- | On300-| Asre- | On 300- 
ported. |day basis.| ported. /day basis.| ported. |day basis. 


2.27 22. 83 
1.63 83. 33 
7.92 90.14 
9.77 74.75 
1.75 79. 56 
8.41 42.38 
8.11 44.43 

4.07 7.98 9.16 

3.67 38. 03 48.22 

| 10.34 89. 28 108. 91 

| 41.05] 110. 99 135. 26 

7.45, 69. 88 86. 48 

| 12.18 97.72 126. 64 

51.28 36.36 38. 46 

| mad 9.38 13.02 

49. 59.23 

72. 33 87.99 

10.99 14.29 

59. 92 75.45 

36. 29 45.80 

10. 48 59.39 72.60 

9.93 | 118.30 131.51 

11.24 26. 32 67.42 

10.85 54.75 64.11 

3. 63 18. 87 23.00 

22.15 | 136.99 158. 23 

14. 42 11.56 19. 23 

3.79 36, 66 41.17 

47.02 | 227.91 288. 40 

6.37 | 102.63 124. 20 

13.81 71.36 75.06 

7.67 31.52 39. 24 

42.86 97.40 107.14 

6.59 22.91 26.36 

12.83 43.55 60.33 

56.00 71.43 

22.58 25.94 

12. 53 62.55 76.28 

9.58 49.98 60.24 

10. 21 40. 53. 64 
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Tasie 29.—Fatality rates in quarries, coal and metal mines, based on the actual average 
number of men employed and the equivalent of 300-day workers. 


1912 1913 


Basis of figures. 


Quarries. 


Average number employed.... 
Number of 300-day workers... 


Metal mines. 


Average number employed... 
Number of 300-day workers. .. 


Coal mines. 


Average number employed.... 
Number of 300-day workers... 


TaBLE 30.—Number of men employed and number of men killed in and about all mines 
and quarries in the United States during 1911, 1912, and 1918. 


Coal mines. Metal mines. 
Year. Number killed. Number killed. 
oe Teen ae ae 
Smployeds Per 1,000 | *™ployed. Per 1,000 
Total. | employed. Total. | employed. 
728, 348 2,719 3.73 165, 979 695 4.19 
2, 662 2,360 3.27 169, 199 661 3.91 
747, 644 2,785 3.73 193, 088 683 3. 54 
732, 885 2,621 3.58 176, 089 680 3.86 
Quarries. Total, mines and quarries. 
Year. Number killed. Number killed. 
Number : Number 
employed.| Total. aerisven: employed.| Total. see: 
110, 954 188 3.58 
113, 105 213 3.22 
106,278 183 3.49 
110, 112 
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TaBLE 31.—Percentage of persons killed by fae causes in and about coal mines, 
metal mines, and quarries in the United States during 1911, 1912, and 1918. 


Cause of death. = et es 
Falls 
of over- 
Kind of mine. burden 
roof, | Explo- 
quarry | sives 
ite- 
cial,ore, 
coal, 
4.93] 17.54 1.54 3. 46 1,95] 13.61 8.39 | 100.00 
11, 23 763 | 15.39 2, 45 3.07 |........| 27.11 | 100.00 
26.60 | 20.21 8.51 1,06 9.06 |........ 9.05 | 100.00 
5.64 | 19.11 1.19 3. 60 1.86 | 12.33 7.50 | 100.00 
14.21 9.99 | 13.91 3.78 3. 82 |........ 19.47 | 100.00 
22.07 07 9. 39 1.88] 10.80)........ 9.85 | 100.00 
4.95 | 18.64 1.79 3.16 2.12 | 18.46 5.50} 100.00 
12.88 | 11.86 | 12.01 3.81 3.95 | 19.33 ]........ 100. 00 
24.04) 18.04 9.29 2.73 | 10.92 )........ 14.22 | 100,00 
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TABLE 32.— Number of active operators, number of men employed, and average number of 


days worked inall quarries in the United States during the calendar years 1911, 1912, 
1918. id 


Number of active oper- Average number 
ators: Number of men employed. of days worked. 
State. 
1911 1912 1913 

29 31 267 
13 9 224 
36 17 192 
122 113 263 
39 42 273 
49 49 253 

(2) (2) (2) 
ir Bw was ee ao ieee Soa ake pa “ens 
34 38 262 
17 16 227 
90 86 207 
102 o4 246 
os| 88 is? 
88 73 191 

(2) (2) (2) 
63 66 261 
i EA 
246 
242 
LaiveuSeéugcleetbuesccslesdescocetts carmitknekelhes = 
234 
216 

181 
252 
247 
231 
Bs 
238 
NIE» -ppoteonsesecaceseneieoe Mair iar inti ey laa U9 iaiae  y D comin 
te 271 | 270 
aD 144 117 
QS 258 | 256 
nD 271 245 
SC 262 | 260 
m0 237 | 237 
ae 269 248 
ru 276 | 285 

£3 272] 241° 

NO 235] 273 
as od He 
Noa 229 217 
= 142 336 
8 271 | 261 
3 3,163 | 2,941 | 110,954 | 113,105 246 
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a Included in “Not segregated.” 
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TABLE 33.— Value of quarry products in the United Statea.4 


Portland 

Limestone. Lime. Granite. Trap rock. Ceraenit 
792, 000 (ce) $13, 867,000 |.............. $967, 429 
342, 000 (¢) 12, 642, 000 |.. 1, 153, 600 
947, 222 (c) 8, 808, 934 |. 1, 158, 138 
190, 118 (¢) 10, 029, 156 |.. 1,383, 473 
974, 222 $6, 588, 822 8, 894, 328 |.. 1, 586, 830 
387, 900 6, 327, 900 7,944, 994 |. 2,424, 011 
135, 567 6, 390, 487 8, 905,075 |. 4,315, 891 
956, 417 6, 886, 549 9,324, 406 os 5, 970, 773 
, 889, 302 6,983,067 | 10,343,298 | $1,275, 04 8,074,371 
556, 523 6, 797, 496 10, 969, 417 9, 280, 525 
202, 843 8,204,054} 14, 266, 104 2, 532, 360 
895, 385 9, 335, 618 16, 083, 475 , 864, 078 
372, 109 9, 255, 882 15, 703, 793 713,319 
178, 964 9,951, 456 17,191,479 355, 119 
025,210 | 10,941,680 | 17, 563, 139 , 245, 867 
327,142 | 12,480,653 | 18,562, 806 , 466, 186 
73 12, 656, 705 18, 064, 708 , 992, 551 
11, 091, 186 18, 420, 080 47, 679 
13, 846, 072 19, 581, 597 , 858, 354 
14, O88, 039 20, 541, 967 , 205, 800 
13, 689, 054 21, 194, 228 , 248, 817 
13, 970, 114 20, 234, O41 , 022,172 
14,648; 302) |; <5 s3ecasnis-|inavavessore 557, 617 

All other 

Year. cement: Marble. | Sandstone. Slate. Bluestone. Total. 
$5, 704,008 | $3,610,000 | $8,700,000 | $3,825,746 |4$1, 500,000 | $53, 966, 183 
5,999,150 | 3,705,000 | 8,315,500 | 4,117,125 |@1,600,000 | 55,874,375 
3, 251, 757 2,411,092 | 5,295,151 2,523,173 | 41,000,000 | 38,395, 467 
3, 635,731 | 3)199,585 | 3,955,847 | 2/790/324 | d 900/000 | 42/084) 234 
3, 895, 424 2,825,719 | 4,211,314 2, 698, 700 4750,000 | 41,425,359 
4,049, 202 | 2,859,136 | 4,023, 199 2,746, 205 4750,000 | 39,512,547 
3, 862,392 | 3,870,584 4,065,445 | 3,524,614 4 900,000 | 44,970, 055 
3,888,728 | 3,629,940 | 4,724,432 | 3,723,540 [41,000,000 | 49, 104, 765 
4,814, 771 4,011, 681 4,924,670 | 3,962,733 815, 254 59, 094, 218 
3,728,848 | 4, 267, 253 5, 272, 865 4, 240, 466, 1,198,519 | 61,018, 112 
3,254,429 | 4,965,699 | 6,974,199 4,787,525 1, 164, 481 76, 062, 551 
4,502,302 | 5,044,182] 9, 430. 958 5, 696, 051 1,163,525 | 95, 196, 731 
4,228,022 | 5,362,686 | 9,482,502 | 6, 256 5 1,779, 457 | 104, 887, 249 
2, 676, 80] 6, 297,835 | 8,482,162 | 5,617,195 1,791,729 | 100,366, 286 
2,685,676 | 7,129,071 8, 075, 149 5, 496, 207 1,931,625 | 116, 168,178 
2, 836, O91 7,582,938 | 7,147,439 | 5,668,346 | 2,021,898 | 139, 830,070 
1,911,300 | 7,837,685 | 6,753,762 | 6,019,220 | 2,117,916 | 145, 685, 581 
977 7,733,920 | 5,831, 231 6,316, 817 1,762,860 | 127, 598, 158 
772, 209 | 6,548,905 | 6,564,052 | 5,441, 418 1,446, 402 | 144, 263, 252 
546, 292 | 6,992,779 | 6,394,832 | 6, 236, 759 1,535, 187 | 165,597,474 
456, 319 7,546,718 | 5,854,395 5, 728, 019 1,876,473 | 163, 230, 776 
444, 585 7,786, 458 | 5,387,848 | 6,043,318 1,505,763 | 165,764, 761 
443; 562 |é2..cssact-|bescaneseess O5175 476) onsen sacace | Sotes tees: 


a Compiled from Mineral Resources of the United States, U. S. Geological Survey. 
6 Includes limestone used for manufacture of lime. 


¢ Included in limestone. 
+ 4 Estimated. 
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TABLE 34.— Value of quarry products in the United States, by States, 1912.4 


Portland 
State. Limestone.| Lime. Granite. | Trap rock. ‘conan t: 
ATSDSME 6525 s.sskesecsigctasasecssascets $531, 085 $297,178 
ATZ0NB ase563cs0002Sh00050 tal 19, 099 101, 680 
ATKAUSOS 208. 52 2 320ec000600% A 102, 833 
Caliiornla ce sac s.ais<nyees was 555, 822 
Colorado. aS sa avs 36, 478 
Connecticut # at 924 371, 356 
Delaware 3 
Florida 


Georg 5 re 
TAQ s <5 s00staen8 Ch ce6655 po ectecsnwee eee 


ANUUBNAY pw caresadead sn cxadcsacaaecapweseee! 


TOWS 63 sa doirnst eaapscs exes henna acaeesu “O44, S85, 51, 800 
KANSAS 350, o cas pacle get show Sova cs uah eee eny 757,197 1,131 
Kenruch ¥ sivp ssescesedte valet cnsagacewee se 1, 160, 148 11,577 
Bouislanas, 65 .<525- ses. ands ae sbscandssest (PO sdeseosstese 
MAING 5 < 3.025596 ata siv glad es esta ca teens (6 644, 255 
Marvyland.a.. cores tesssatesestescaseiet nse | 228, 713 365, 037 
eRe RS setae oases shins epee se | (>) 738, 597 
ee wa cneneee aor l eg at asarsacns ates 1, 139, 560 311, 448 
caaasense 546, 630 269, 841 
Gescsuree se 2,378, 725 721, 896 

Montana.....- ere | 154, 133 () 
Nebraskack..$2i52<c2-: saaccaagerciasqesas 335,969: |i eecdescens 
NGSAdd SS: Css attereedsetescuryeeeeh oonerns WO) leaeestestieee (b) 
New Hampshire. :<22¢ssrs2s2g chet vangssscletetesees Sse [Lee see ta Seey 1,311, 488 
NOW: JOrse Yn c3sccnseesceceesinscccssetenseaes 142,515 
NOW MeOXIC0saicciee cc crsa sored censab Caen ses (>) 
New York... 431,910 
North Carolina 983, 615 


North Dakota 


Ohio...... -| 4,885, O88 

Oklahoma. Gadipareceksaks 409, 994 ste 

Oregon; 42s ecsc8 32. togoatines cet tanaecaks (>) 267,488 

Peppisvivanias .oicceshcccsecseecedtsenesass 6,017,308 | 2, 679. im 575, 680 

Rhode Island... (>) 767, 507 

South Carolina. . b 263,905 

South Dakota. . 2 28, 585 (o) 

MPONNGSSHE? cis.c. os soe oases es ons ents Nees 673, 329 SIG S64" | ook goes ss see lwauwscseesas 

TROXAG a Sax Paodscsdesbreuse Ses bien teas toe eee 530, 251 236, 101 67,613 

UtGH  cssoccedeac di lteae iwi tace ene ageiens 208, 245 111, 291 5 

Vermomtsccssacas teint esate iseeceagaiectas 12,644 q 

Mitpiniin’s (scr 2eCoecsteeytets Saeehanttonses 403,069 

Washington, ....-...-.222-.s.e2eeeeeeee eee 20,370 
Vv irginia. aie staraa’ pial para) are'ana 981, 467 

Wisconsi.. sioes Zivesce segopweeesccsecze. 853,477 

Wyoming ccs cies cah coe releceee devices, 64, 749 

Not segregated - Spbesasstcemeses aesaes ose 73, 227 137, 113 110,929 231,351 2, 930, 241 
Wotal 25224. d.sces bce eosatsheeseate 36, 729, 800 | 13,970,114 | 20,234,041 | 6,640, 662 67, 022, 172 


a Compiled from Mineral Resources of the United States, U. 8S. Geological Survey. 
® Included in ‘‘ Not segregated.”’ 
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TaBLe 34.— Value of quarry products in the United States, by States, 1912—Continued. 


Sandstone 
All other 
State. Marble. | (includin Slate. Total. 
cement. bluestone). 


ecensseccs[aseasceccsee $282, 678 


15, 950 92, 184 1, 516, 439 
307, 838 ---| 4,395, 894 
16, 438 4, 648, 653 
349) 063 2) 115, 587 
15,004 |. 2.220200... 6, 909, 177 
33,280 |......-...-- 216, 079 
(8) Mew cuetecee. 335, 369 
sagsaslacpegsscaseupsuasesesene () 

ii Sa (A Ae pe ks Ol DET Cant (pO dh 1,311, 488 
166, 583 (>) 4, 834, 168 
(ies [beads 246, 977 
1,651,317 135, 207 | 10, 655, 852 

()s pilactetsatcons 1,054; 
1,312,300 }..........-- 9, 329, 485 
p B41. 5c cceacceee bi an 

MOQOU wicc co deters cabs secmercwssevessacesehwsitensses's|ivewsscteccal: . (8). Viseses casas 5 
Pennsylvania........- 34, 243, 716 
Rhode Island........ 767, 507 


MOR .o.cvoe lesa ses ewvVieveey ees 444,585 | 7,786,458 | 6,893,611 | 6,043,318 | 165, 764,761 


+ Included in ‘‘ Not segregated.” 
¢ Included in limestone. 
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TaBLE 35.—Number of men employed and number killed in and about the quarries of 
Algeria, 1900-1912, inclusive. 


Number killed. 

soe: Number | By falls | pv gs Per 1,000 

em- | of rock, plosives em- 

ployed. etc. : ployed. 

2,718 C2 eee Sone 7 2.58 
3, 033 1 2 3 99 
3, 286 9 1 14 4.26 
4,398 8 5 13 2.96 
6/232 5 1 7 1.12 
6,714 3 1 4 59 
6,945 9 2 ll 1.58 
7, 228 1 2 6 8 
7,032 10 3 16 2.23 
7,35 12 1 15 2.07 
6, 236 13 4 19 3.05 
8,705 1 5 12 1.38 
8,813 5 3 10 113 


6 Statistiq:1e de l'industrie minérale en France et en Algérie. 


TaBLeE 36.— Number of men employed and number of men killed in and about the quarries 
of Belgium, 1901 to 1911, inclusive.4 


| 
Number killed. Number killed, 


Y Number 
ear. em- 

Per 1,000 

ployed. Total. Total. em- 
ployed. 

WO). ccansceissvesed 37, 270 2 41 Lu 
NOOR ss ccstysteetee cel 36, 21 26 71 
1008i* wos ccs dNtcaqscs 37,117 32 30 +85 
WOOO. in cS ass aces 37,913 BS) . 30 4 
IOUS: ois ds nscascuwas 38, 641 27 270 |} 191. cecceeeeeceee| 35,809 31 87 
IDG Ss soeeeese seca 37,927 31 82 


a Annales de mines de Belgique. 


TaBiE 37.—Number of men employed and number killed and injured in and about the 
quarries of France, 1900-1912, inclusive.4 


Number killed or injured. 


Number By falls of By other Per 1,000 em- 
Year. em- rocks, etc. | BY explosives. causes. ployed. 
ployed. 
Killed.| 2", | Kinted.| , 7 | Kined.| ,™-, | Killed. Killed. 

jured jured jured jured.d jured.b 
110, 291 87 120 8 29 32 161 127 310 1.15 2. 81 
111, 672 65 491 10 91 20 | 3,426 4, 008 85 35. 89 
111, 666 78 603 10 68 18 | 3,049 106 | 3,720 .95 33.31 
114, 363 74 577 11 62 23 | 3,058 108 | 3,497 95 32. 33 
108, 535 73 540 13 46 26 | 2,669 112 | 3,255 1.03 29.99 
104, 837 69 601 4 68 20} 2,896 93 | 3,565 88 34. 01 
109, 981 59 687 6 59 23 | 3,249 88 | 3,995 «81 36. 32 
110, 272 7 683 9 58 19 | 3,240 105 | 3,981 95 36. 10 
111, 690 86 820 8 79 24 | 3,682 118 | 4,581 1.00 41.01 
111,679 63 840 14 7 16 | 3,922 4,839 83 43. 33 
106, 728 79 | 1,033 91 19} 3,845 107 | 4,969 1,00 46. 56 
-| 109,398 59 | 1,210 18 67 25 | 4,276 102 | 5,553 93 50. 76 
1912......| 113,906 65} 1,411 14 65 25 | 4,905 104| 6,381 -91| 58.33 


e Statistique de l'industrie minérale en France et en Algérie. Only accidents in open quarries are given, 
including a few open ais iron mines in which 1,000 to 1,200 men are employed. Underground quarries 
employing about 20, men are excluded. 

>’ The number injured in 1900 is on the basis of 20 days off duty by reason of the accident. From 1901 
to 1912, inclusive, injury basis is incapacity for work 4 days or more. 
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TaBLE 38.—Death rate from accidents at all quarries in Great Britain under the quar- 
ries act, from 1895 to 1913, inclusive.4 


Number of employees. Number killed. 
Outside of 
In quarry. quarry. Total. 
Year. 

Per Per Per 

Num-/ 1,000 | Num- | 1,000 | Num-| 1,000 
ber. em- ber. em- ber. em- 

ployed. ployed. ployed. 
| 
Average for 10 years, 

1895 to 1904, inclusive 45, 023 95 1.57 20 45 115 1.09 
1905. da deessecesasasses 34, 841 85 1.42 14 40 99 1.04 
1006 cna cncccoseseecass 33, 131 85 1.46 12 36 97 1.06 
WF c Sussissestaceessess 31, 920 75 1.34 14 4 89 1.01 
BOOB. waiscsiscemereesscse 31, 026 76 1.40 16 52 92 1.08 
1000. a cecsccscceessesws 30, 873 73 1.38 ll 36 4 1.00 
AMOS. sacs ctewasaexeses 31,429 7 1.38 9 29 84 - 98 
Wilicsewaseseasossgeae 30,810 81 1.56 18 58 99 1.19 
WD Soda p eee ssces eectu 28, 832 56 1.10 19 66 75 -94 
NOIB s sive ctecaceanssasts 29, 643 69 1.35 16 54 85 1.05 


@ Compiled from Mines and Quarries General Report, with statistics. 


TaBLE 39.—Number of men employed and number killed in and about the quarries 
of Italy, 1896-1912, inclusive.4 


Number killed. 
Year. 
Number | By falls Per 1,000 
em- of teek. ri has By eeuer Total. em- 

ployed. etc. PI F . ployed. 
15 2 7 a 0.78 
17 1 7 2 -79 
20 1 8 29 -90 
BB bs surwsanes 9 4 1.02 
15 1 7 23 -73 
13 2 9 24 42 
43 | saeweasees ll 53 -91 
34 2 8 44 75 
40 3 16 59 1.00 
35 3 ll 49 8 
47 6 16 69 1.05 
33 2 16 51 7 
40 5 15 60 87 
38 2 16 56 81 
38 4 21 63 91 
53 8 19 80 1.13 

@ Rivista del Servizio Minerario. 
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CETON UNIVER 


PUBLICATIONS ON MINE ACCIDENTS AND METHODS OF MINING. 


A limited supply of the following publications of the Bureau of 
Mines is temporarily available for free distribution. Requests for all 
publications can not be granted, and to insure equitable distribu- 
tion applicants are requested to limit their selection to publications 
that may be of especial interest to them. Requests for publications 
should be addressed to the Director, Bureau of Mines. 


BuLveTin 10. The use of permissible explosives, by J. J. Rutledge and Clarence 
Hall. 1912. 34 pp., 5 pls., 4 figs. 

BuLLeETIN 15. Investigations of explosives used in coal mines, by Clarence Hall, 
W. O. Snelling, and S. P. Howell; with a chapter on the natural gas used at Pitts- 
burgh, by G. A. Burrell, and an introduction by C. E. Munroe. 1911. 197 pp., 7 pls., 
5 figs. 

BuLietin 17. A primer on explosives for coal miners, by C. E. Munroe and Clarence 
Hall. 61 pp., 10 pls., 12 figs. Reprint of United States Geological Survey Bulle- 
tin 423. 

BuLietin 20. The explosibility of coal dust, by G. S. Rice, with chapters by 
J.C. W. Frazer, Axel Larsen, Frank Haas, and Carl Scholz. 204 pp., 14 pls., 28 figs. 
Reprint of United States Geological Survey Bulletin 425. 

Butuetin 42. The sampling and examination of mine gases and natural gas, by 
G. A. Burrell and F. M. Seibert. 1913. 116 pp., 2 pls., 23 figs. 

Buwtetin 45. Sand available for filling mine workings in the northern anthracite 
coal basin of Pennsylvania, by N. H. Darton. 1913. 33 pp., 8 pls., 5 figs. 

Butuetin 46. An investigation of explosion-proof mine motors, by H. H. Clark. 
1912. 44 pp., 6 pls., 14 figs. 

ButueTin 48. The selection of explosives used in engineering and mining opera- 
tions, by Clarence Hall and S. P. Howell. 1913. 50 pp., 3 pls., 7 figs. 

Butuetin 51. The analysis of black powder and dynamite, by W. O. Snelling and 
C. G. Storm. 1913. 80 pp., 5 pls., 5 figs. 

BuLietin 52. Ignition of mine gases by the filaments of incandescent electric 
lamps, by H. H. Clark and L. C. Ilsley. 1913. 31 pp., 6 pls., 2 figs. 

Butietin 53. Mining and treatment of feldspar and kaolin in the southern Appa- 
lachian region, by A. S. Watts, 1913. 170 pp., 16 pls., 12 figs. 

Butietin 56. First series of coal-dust explosion tests in the experimental mine 
near Bruceton, Pa., by G. S. Rice, L. M. Jones, J. K. Clement, and W. L. Egy. 1913. 
115 pp., 12 pls., 28 figs. 

Buuvetin 57. Safety and efficiency in mine tunneling, by D. W. Brunton and 
J. A. Davis. 1914. 271 pp., 6 pls., 45 figs. 

Buuvetin 59. Investigations of detonators and electric detonators, by Clarence 
Hall and S. P. Howell. 1913. 73 pp., 7 pls., 5 figs. 

Buuietin 60. Hydraulic mine filling; its use in the Pennsylvania anthracite coal 
fields; a preliminary report, by Charles Enzian. 1913. 77 pp., 8 pls., 12 figs. 

BuLietin 61. Abstract of current decisions on mines and mining, by J. W. Thomp- 
son. 1913. 82 pp. 

BuLieTIn 62. National mine-rescue and first-aid conference, Pittsburgh, Pa., 
September 23-26, 1912, by H. M. Wilson. 1913. 74 pp. 
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BuLLeTIn 66. Tests of permissible explosives, by Clarence Hall and S. P.. Howell. 
1913. 313 pp., 1 pl., 6 figs. : 

BuLLetn 68. Electric switches for use in gaseous mines, by H. H. Clark and R. W. 
Crocker. 1913. 40 pp., 6 pls. 

Bu ietm 69. Coal-mine accidents in the United States and foreign countries, com- 
piled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 

TrcunicaL Parser 6. The rate of burning of fuse as influenced by temperature 
and pressure, by W. O. Snelling and W. C. Cope. 1912. 28 pp. 

TrecunicaL Paper 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
and S. P. Howell. 1912. 19 pp. 

TECHNICAL PAPER 11. The use of mice and birds for detecting carbon monoxide 
after mine fires and explosions, by G. A. Burrell. 1912. 15 pp. 

TECHNICAL PAPER 13. Gas analysis as an aid in fighting mine fires, by G. A. 
Burrell and F. M. Seibert. 1912. 16 pp., 1 fig. 

TrecHNICAL Paper 14. Apparatus for gas-analysis laboratories at coal mines, by 
G. A. Burrell and F. M. Seibert. 1913. 24 pp., 7 figs. 

TecunicaL Paper 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912. 20 pp., 11 figs. 

TECHNICAL PAPER 18. Magazines and thaw houses for explosives, by Clarence 
Hall and S. P. Howell. 1912. 34 pp., 1 pl., 5 figs. 

TrcHNICAL Paper 19. The factor of safety in mine electrical installations, by H. 
H. Clark. 1912. 14 pp. 

TECHNICAL PareR 21. The prevention of mine explosions, report and recom- 
mendations, by Victor Watteyne, Carl Meissner, and Arthur Desborough. 12 pp. 
Reprint of United States Geological Survey Bulletin 369. 

TECHNICAL PAPER 22. Electrical symbols for mine maps, by H. H. Clark. 1912. 
11 pp., 8 figs. 

TECHNICAL PapER 24. Mine fires, a preliminary study, by G. S. Rice. 1912. 51 
pp., 1 fig. 

TEcHNICAL Parer 28. Ignition of mine gas by standard incandescent lamps, by 
H. H. Clark. 1912. 6 pp. 

TEcHNICAL Paper 29, Training with mine-rescue breathing apparatus, by J. W. 
Paul. 1912. 16 pp. 

TECHNICAL Paper 30. Mine-accident prevention at Lake Superior iron mines, by 
D. E. Woodbridge. 1913. 38 pp., 9 figs. 

TecHNICAL PaPErR 33. Sanitation at mining villages in the Birmingham district, 
Ala., by D. E. Woodbridge. _1913.- 27 pp.,.1 pl., 9 figs. 

TECHNICAL PaPerR 39. The inflammable gases in mine air, by G. A. Burrell and 
F. M- Seibert. 1913. 24 pp.,2 figs. . 

TEcHNICAL Paper 40. Metal-mine accidents i in the United States during the calen- 
dar year 1911, compiled by A. H. Fay. 1913. 54 pp. 

TrcHNicaL Paper 41. The mining and treatment of lead and zinc ores in the Joplin 
district, Mo., a preliminary report, by C. A. Wright. 1913. 43 pp., 5 figs. 

TECHNICAL ParEr 44. Safety electric switches for mines, by H. H. Clark. 1913. 
8 pp. 

TECHNICAL Parer 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 82 pp. 

TECHNICAL Paper 47. Portable electric mine lamps, by H. H. Clark. 1913. 13 pp. 

TECHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, compiled by F. W. Horton. 1913. 74 pp., 10 figs. 

TECHNICAL Paper 52. Permissible explosives tested prior to March 1, 1913, by 
Clarence Hall. 1913. 11 pp. 

TECHNICAL Paprer 56. Notes on the prevention of gas or dust explosions in coal 
mines, by G. 8. Rice. 1913. 24 pp. 
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TEcHNICAL Paper 58. Action of acid mine water on the insulation of electric con- 
ductors, by H. H. Clark and L. C. Ilsley. 1913. 26 pp., 1 fig. 

TecunicaL Paper 59. Fires in Lake Superior iron mines, by Edwin Higgins. 
1913. 34 pp., 2 pls. 

TrcHNICAL Paper 61. Metal-mine accidents in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TEcHNICAL Paper 67. Mine signboards, by Edwin Higgins and Edward Steidle. 
1913. 15 pp., 1 pl., 4 figs. 

TrEcHNIcAL Paper 71. Permissible explosives tested prior to January 1, 1914, by 
Clarence Hall. 1914. 12 pp. 

TECHNICAL Paper 75. Permissible electric lamps for miners, by H. H. Clark. 
1914. 21 pp., 3 figs. 

Miners’ Crrcunar 3. Coal-dust explosions, by G. 8. Rice. 1911. 22 pp. 

Miners’ Crrcutar 4. The use and care of mine rescue breathing apparatus, by 
J. W. Paul. 1911. 24 pp., 5 figs. 

Miners’ Crecutar 5. Electrical accidents in mines; their causes and prevention, 
by H. H. Clark, W. D. Roberts, L. C. Ilsley, and H. F. Randolph. 1911. 10 pp. 
3 pls. 

Miners’ Crrcuuak 6. Permissible explosives tested prior to January 1, 1912, and 
precautions to be taken in their use, by Clarence Hall. 1912. 20 pp. 

Miners’ CrrcuLar 7. The use and misuse of explosives in coal mining, by J. J. 
Rutledge, with a preface by J. A. Holmes. 1913. 52 pp., 8 figs. 

Miners’ Cracuxar 8. First-aid instructions for miners, by M. W. Glasgow, W. A. 
Raudenbush, and C. O. Roberts. 1913. 67 pp., 51 figs. 

Miners’ CrrcuLar 9. Accidents from falls of roof and coal, by G. 8. Rice. 1912. 
16 pp. 

Miners’ Crecunar 10. Mine fires and how to fight them, by J. W. Paul. 1912. 
14 pp. 

Miners’ Crecunar 11. Accidents from mine cars and locomotives, by L. M. Jones. 
1912. 6 pp. 

Miners’ Crrcutar 12. The use and care of miners’ safety lamps, by J. W. Paul. 
1913. 16 pp., 4 figs. 

Mrvers’ Crrcunar 13. Safety in tunneling, by D. W. Brunton and J. A. Davis. 
1913. 19 pp. 

Miners’ Crrcutar 14. Gases found in coal mines, by G. A. Burrell and F. M. 
Seibert. 1914. 23 pp. 

Miners’ Crrcunar 15. Rules for mine rescue and first-aid contests, by J. W. Paul. 
1913. 12 pp. 

Miners’ Crrcu.ar 17. Accidents from falls of rock or ore in metal mines, by 


Edwin Higgins. 1914. 15 pp., 8 figs. 
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